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Abstract.The presented research aimed to study the variation of the physico-chemical 
indicators in processing the curd for obtaining cheeses with scalded paste. The samples were 
monitored during the technological process: after the curd ripening, after scalding during cheese 
ripening and for the final product. The pressed cheeses fall into the category of cheeses to which the 
curd scalding operation is being applied, which makes that the main protein – the casein – to get 
plastic features (stretching in wires) under certain conditions of temperature and pH. Dalia cheese, 
which we herein refer to, is obtained from cow’s milk, according to the manufacturing technology of 
scalded paste cheese. 
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INTRODUCTION 
 
The cheeses are obtained by scalding the ripened curd at 72 – 74°C for 50 – 60 sec. 
According to some researchers, the formation of the paste in case of scalded cheeses is 
possible because of preliminary conversions suffered by casein under the influence of lactic 
acid produced by the lactic bacteria and the influence of rennet. Calcium caseinate from milk 
is transformed under the influence of rennet in dicalcium paracaseinate (rennet). Di-calcium 
paracaseinate, under the influence of lactic acid, turns into monocalcium paracaseinate, which 
has the property to be kneaded to obtain wires (layers), especially after the curd scalding 
[1;6]. 
Analysis of cheese is an important step in controlling the cheese production in order to 
ensure quality, reproducibility and brand identity. 
 
MATERIALS AND METHODS 
 
For analysis there were taken samples in three stages of the process flow: after curd 
ripening, during pressed cheese ripening obtained after curd scalding and when storing the 
final product. The pressed cheese ripening takes between 45-60 days. Random samples were 
taken in sterile containers, according to STAS 9535/1-87, and were noted as follows:   
V1 – Ripened curd; 
V2 – Pressed cheese during ripening; 
V3 – Dalia-type pressed cheese. 
The methodology used for pressed cheese analyzing:  
 
- Fat in dry matter, % minim Acido-butirometric method  STAS 6344/88 
- dry matter, % minimum Drying closet method SR EN ISO 5534/2004 
- humidity, % maxim Drying closet method SR EN ISO 5534/2004 
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- Acidity, Thörner grades  Actual method by titration SR ISO 1740/2004 
 
 
RESULTS AND DISCUSSIONS 
 
Free and bound water content of the pressed cheese represents the moisture (M). It is 
expressed in percentage by mass, % M (g/ g). The accurate determination of moisture requires 
whether a chemical reaction (titration method with Karl Fischer reagent) or water migration 
through azeotropic distillation. The first method uses toxic reagents and does not apply to 
cheese. In case of litigation, the method oven drying is being used [3]. 
The results obtained when analyzing the water and moisture content of cheese samples 
are statistically presented in Tables 1 and 2 (one way ANOVA) and plotted in figure 1. 
Tab. 1 
Statistical analysis of variation in water content for the analyzed samples 
 
No 
crt. 
Sample  Samples 
Minimum 
value, 
% 
Maximum 
value, 
% 
Mean
X  
Standard 
deviation 
of the 
mean 
Standard 
error of 
the mean, 
Xs  
Coefficient 
of variation, 
% 
1. Ripened cheese 20 48.70 54.00 50.63 1.449 0.3239 2.86 
2. Pressed cheese 
during ripening 
20 43.57 49.00 45.63 1.404 0.3140 3.08 
3. Dalia-type 
pressed cheese 
20 41.45 46.73 43.61 1.434 0.3207 3.29 
 
 
 
 
 
 
 
 
Fig. 1. Variation of moisture and TDM in processing of the curd 
for obtaining the pressed cheese
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Tab. 2 
Statistical analysis of variation in total dry matter content of the analyzed samples  
 
Nr. 
crt. 
Sample  Samples 
Minimum 
value, 
% 
Maximum 
value, 
% 
Mean 
X  
Standard  
deviation 
of the 
mean 
Standard 
error of 
the mean, 
Xs  
Coefficient 
of 
variation, 
% 
1. Ripened curd 20 46.00 51.30 49.37 1.449 0.3239 2.93 
2. Pressed cheese 
during ripening 
20 51.00 56.43 54.37 1.404 0.3140 2.58 
3. Dalia-type 
pressed cheese 
20 53.27 58.55 56.39 1.434 0.3207 2.54 
 
The moisture content varied as follows: for the ripened curd, ready for scalding, the 
moisture content varied between 48.7 and 54% with a mean ( X ± Xs ) of 50.63 ± 0.3239; 
during cheese ripening the moisture content ranged between 43.57 and 49% with a mean 
( X ± Xs ) of 45.63±0.314; for the final product, the moisture content ranged between 41.45 
and 46.73% with a mean  ( X ± Xs ) of 43.61 ± 0.3207. 
The total dry matter varied as follows: in case of the ripened curd, ready for scalding, 
the dry matter content varied between 46 and 51.3% with a mean ( X ± Xs ) of 49.37 ± 0.3239; 
during cheese ripening the dry matter content varied between 51 and 56.43% with a mean 
( X ± Xs ) of 54.37 ± 0.314, for the finished cheese, the dry matter content varied between 
53.27 and 58.55% with a mean ( X ± Xs ) of 56.39 ± 0.3207. 
PINHO O. and collaborators, in 2004, when studying the changes occurring in sheep’s 
milk cheese during ripening (60 days at 10-12 ° C and 88-89% relative humidity), have found 
that humidity and water activity registered significant changes [5]. 
These parameters influence the proteolytic activity in cheese. Reducing the water 
content is an obstacle to the development of the microorganisms and the acidification causes a 
selection of them, inhibiting the action of harmful species 
The results of the analysis of fat content in dry matter in the cheese samples are 
statistically shown in Table 3 (one way ANOVA) and plotted in Fig. 2. 
Tab. 3 
 Statistical analysis of changes of fat in dry matter for the analyzed samples 
 
Nr. 
crt. 
Sample  Samples 
Minimum 
value, 
% 
Maximum 
value, 
% 
Mean, 
X  
Standard 
deviation 
of the 
mean 
Standard 
 error of 
the mean, 
Xs  
Coefficient 
of variation, 
% 
1. Ripened curd 20 44.00 52.80 48.93 2.214 0.4951 4.52 
2. Pressed cheese 
during ripening 
20 42.86 49.90 46.39 1.850 0.4136 3.99 
3. Dalia-type 
pressed cheese 
20 41.60 48.80 44.88 1.874 0.4190 4.18 
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In case of the ripened curd, the fat in dry matter varied between 44 and 52.8%, with an 
average ( X ± Xs ) of 48.93±0.4951. During the pressed cheese ripening the fat varied between 
42.86 and 49.9%, with a mean ( X ± Xs ) of 46.39±0.4136 and for the final product – the 
pressed cheese varied between 41.6 and 48.8%, with a mean ( X ± Xs ) of 44.88±0.419. 
G. LICITRA and colab., 2000, have studied the changes occurred in cheeses during 
ripening process and found out the following values for Ragusano cheese (cheese with 
scalded paste): after 6 months of ripening the moisture decreased from 45.35% to 36.74%, the 
fat content increased from 25.45% to 28.45%, and the pH-ul recorded insignificant variations 
as follows: 5.25 at fabrication, 5.32 - 2 months after ripening, 5.16 - 3 months after, 5.21- 4 
months after, and 5.25- 6 months after [4]. 
 
Fig. 2. Variation of Fat/Dry matter in fabricating pressed cheese 
from curd
44.88
48.93
46.39
42
43
44
45
46
47
48
49
50
Ripened curd Pressed cheese
during ripening
 Dalia type pressed
cheese
Fat/DM, %
 
 
The results obtained after analyzing acidity in cheese samples are statistically shown 
in Table 4 (one way ANOVA) and plotted in Fig. 3. 
Tab. 4 
Statistical analysis of variation in content acidity for the analyzed samples 
 
Nr. 
crt. 
Sample  Samples Minimum  
value, ºT 
Maximum 
 value, ºT 
Mean 
X  
Standard 
deviation 
of the 
mean 
Standard 
error of 
the mean, 
Xs  
Coefficient  
of variation, 
% 
1. Ripened curd 20 177.0 236.0 208.3 11.76 2.631 5.65 
2. Pressed 
cheese during 
ripening 
20 152.0 182.0 164.4 8.719 1.950 5.31 
3. Dalia-type 
pressed 
cheese 
20 165.0 195.0 176.3 8.245 1.844 4.68 
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For the ripened curd the free acidity varied between 177 and 236ºT with a mean 
( X ± Xs ) of 208.3±2.631. The variability coefficient (variance) was 5.65%. During the 
ripening of the pressed cheese, the acidity varied between 152 and 182ºT with a mean 
( X ± Xs ) of 164.4±1.95. The variability coefficient was of 5.31%. For the final product Dalia 
– type pressed cheese the acidity varied between 165 and 195ºT with a mean ( X ± Xs ) of 
176.3±1.844.  The variability coefficient was of 4.68%. 
  
Fig. 3. Variation of acidity in curd processing for obtaining the 
pressed cheese
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During the technological flow, as well as in the final product, the cheeses acidity is 
correlated with the pH. At the same time it should be noted that the acidity of the cheese is 
strongly buffered by amino acids, peptides and soluble macropeptides [2]. It is therefore an 
overall quality parameter that does not allow comparisons between types of cheese, but only 
between batches of the same variety. Thus, two different types of cheese can have the same 
index of acidity, although the acid substrate is much different. Therefore more important is 
the acidity dynamics from coagulation to ripening than the value itself [1]. 
Statistical analysis of the physical-chemical parameters which are analyzed in the 
experimental version is presented in the Table 5. 
 
Tab. 5 
 
Statistical significance of the differences recorded between experimental versions for the analyzed parameters 
(“t”test) 
 
Parameter Samples  Difference  between means 
t, 
df=19 
p 
Significance 
of 
differences 
V1- V2 43.90 23.75 P<0.0001 *** 
V1- V3 32.00 16.72 P<0.0001 *** Acidity, ºT 
V2- V3 -11.90 31.63 P<0.0001 *** 
V1- V2 2.537 15.09 P<0.0001 *** Fat/Dry 
matter, % V1- V3 4.054 20.94 P<0.0001 *** 
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V2- V3 1.517 30.31 P<0.0001 *** 
V1- V2 4.993 65.50 P<0.0001 *** 
V1- V3 7.017 44.88 P<0.0001 *** Water, % 
V2- V3 2.025 16.37 P<0.0001 *** 
V1- V2 -4.993 65.50 P<0.0001 *** 
V1- V3 -7.017 44.88 P<0.0001 *** T.D.M., % 
V2- V3 -2.025 16.37 P<0.0001 *** 
ns – (p > 0.05); * – (0.01 < p < 0.05); ** – (0.001 < p < 0.01); *** – (p < 0.001).  
V1 – Ripened curd; 
V2 – Pressed cheese during ripening; 
V3 – Dalia-type pressed cheese. 
             
Regarding the analyzed physical-chemical parameters, significant statistically 
differences have been recorded between all stages of work *** (p < 0.001). 
 
CONCLUSIONS 
 
 The moisture content of the analyzed samples decreased during ripening. The pressed 
cheese was distributed in the commercial network after the moisture parameter reached 
values below the company standard (max. 44%). The percentage decrease in moisture was 
compensatory towards the percentage increase of dry matter. Increased dry matter content 
is attributed to the water content decrease of the product, the sum of the two parameters 
continuously having 100 value. Decreasing of products moisture is influenced by the 
ripening period, the climatic conditions in the ripening rooms (temperature and humidity). 
 
 The fat content decreased during the cheese ripening, due to the fat degradation 
phenomena (lipolysis) underlying the occurrence of taste and flavour. These phenomena 
are favoured in terms of ripening and time. Lipolysis is produced by the starter bacteria, 
milk residual lipase and heat-resistant lipases from microflora that grow at low 
temperature. The milk lipase activity is influenced by NaCl and pH of the cheese. 
 
 Acidity decreased after scalding and then increased during cheese ripening due to the 
lactic acid formed by fermentation of lactose from the curd, due to the formation of 
organic acids from proteins and lipids through the action of lactic bacteria. 
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